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CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal panel which arranged the information electrode and the scan 
electrode on the substrate of said pair in the shape of a matrix while pinching liquid crystal to 
the substrate of the pair which counters, While having the back light in which the red allotted 
behind this liquid crystal panel, green, and **** primary color luminescence are possible and 
driving said liquid crystal panel with sequential red, green, and a **** primary color picture signal 
said whole frame The frame period which is liquid crystal equipment which carries out lighting 
colour switching lighting of said back light synchronizing with said each primary color picture^ 
signal, and displays the predetermined primary color of said red, green, and the blue, While 
establishing the black display frame period which performs a whole surface black display between 
said next red, green, and the frame period that displays other primary colors of the blue Liquid 
crystal equipment characterized by having the color display control means which carries out 
lighting colour switching lighting of said back light by making the period for two frames of said 
black display frame period and a primary color display frame period into one period. 
[Claim 2] Said color display control means is liquid crystal equipment according to claim 1 
characterized by forming said primary color display frame and a black display frame by writing in 
sequential aforementioned each primary color picture signal and a black status signal along with 
said scan electrode. 

[Claim 3] Said color display control means is liquid crystal equipment according to claim 1 or 2 
characterized by making equal said black display frame period and a primary color display frame 
period. 

[Claim 4] The black display signal level with which said color display control means is impressed 
to said liquid crystal during said black display frame period, and the front stirrup of this black 
display frame period are liquid crystal equipment according to claim 1 characterized by making 
the primary color picture signal electrical potential difference impressed to said liquid crystal 
during said next primary color display frame period the absolute value serve as reversed polarity 
equally in all pixels. 

[Claim 5] Said liquid crystal is liquid crystal equipment according to claim 1 or 4 characterized by 
being the ferroelectric liquid crystal in the monostable mode. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 1 . t 

[0001] 1 v " ■ v -;/ * - ■ ■ / 1 •*' " ^ • ■ • • 

[Field of the Invention] Especially this invention is equipped with a liquid crystal panel and the 
back in which the. red ^llotte^Behlnd t!his liquid crystal panel, grefen, and ' ***** primaiy color 
luminescence are possible about liquid crystal equipment and relates" to what performs' color ' ■ 
display by performing RGB primary color image" display by 'sequential [ for every frame ] serially 

[0002] 1 ? • : -' • ^ J " — - • • • ' .^.o*v-* 

[Description of the Prior Art] While pinching liquid crystal conventionally to the substrate of the 
pair which counters^ there is liquid crystal equipment equipped with the liquid cry stal panel which 
arranged 'the information ^electrode and the scan electrode on one side of the'^ubstrate of a |6air 
in the shape of a matrix, and the b^ck light in which the red allotted behincJ this licjuid crystal :t 
panel, green, , and . *#** primary* 6blor ' lumi'nescehce'are possible. T ' r .' '"' ' 

[0003] And in subh jjquid ' cry UaY equipment, ' the so-called cobr filter! loess liquid costal panel is 
driven by every frame and sequent^ primary cojor picture signal of R (RED)TG 

(GREEN), and B (BLUE), and it is' made to perform £ color picture display £>y illuminating a liquid 
crystal panel by each coloi^ back light synchronizing, with^^ as indicated; by 

JP;63-41078;B ? for exampl^ the sarcie method to 

the ferroelectric liquid crystal display panel is indicated by \JP,6-222360,A, JP, 8-27453 B etc 

[oocft] ' ^ r,i -\ \ ' ll " L > 1 

[Prbblem(s) to be Solved By the Invention] However, in the conventional liquid crystal equipment 
of such a configuration^ in order for the liquid crystal panel to tu 

down from the top one by onie for every level Rhine, when'each RGB illumination li£ht ! waV simply 
changed for every frame like before, and display time differed for every pixej Rhine according to 
this vertical scan, it had the trouble that brightness nonuniformity (vertical brightness sag)' will 7 

[000J5] In addition, although this effective display time becomes effective display tlm6, then a K 
thing equivalent: to a perpendicular blanking period in ; this case about time amount in order to 
lose this vertical brightness sag completely, after the writing of all frames is completed; until the 
writing of the following frame starts although it is good, there is a limitation in setting this up for 
a long time and a color filter becomes unnecessary, there are other troubles that sufficient ' 
brightness of a display is difficult to , V V S 

[0006] Then, it is made in order that this invention may solve such a conventional trouble, and it 
aims at offering the liquid crystal equipment whose uniform full color display without a vertical 
brightness sag is attained. 11 " ' ; 1 ' ! 

[0007] ; ' * ' : ;.' /' " ... : . \ ' " • - 

[Means for Solving the Problem] The liquid crystal panel which arranged the information ' 
electrode and the scan electrode on the substrate of said pair in the shape of a matrix while this 
invention pinched liquid crystal to the substrate of the pair which counters, While having the 
back light in which the red allotted behind, this liquid crystal panel, green, and **** primary color 
luminescence are possible and driving said liquid crystal panei with sequential red, green, and a 
**** primary color picture signal said whole frame The frame period which is liquid crystal 
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equipment which carries out lighting colour switching lighting of said back light synchronizing with 
said each primary color picture signal, and displays the predetermined primary color of said red, 
green, and the blue, While establishing the black display frame period which performs a whole 
surface black display between said next red, green, and the frame period that displays other 
primary colors of the blue It is characterized by having the color display control means which 
carries out lighting colour switching lighting of said back light by making the period for two 
frames of said black display frame period and a primary color display frame period into one 
period. 

[0008] Moreover, this invention is characterized by said color display control means forming said 
primary color display frame and a black display frame by writing in sequential aforementioned 
each primary color picture signal and a black status signal along with said scan electrode. 
[0009] Moreover, this invention is characterized by said color display control means making equal 
said black display frame period and a primary color display frame period. 
[0010] Moreover, the black display signal level with which said color display control means is 
impressed to said liquid crystal for this invention during said black display frame period, and the 
front stirrup of this black display frame period are, characterized by making the primary color 
picture signal electrical potential difference impressed to said liquid crystal the absolute value 
serve as reversed polarity equal in all pixels during said next primary color display frame period. 
[0011] Moreover, this invention is characterized by said liquid crystal being a ferroelectric liquid 
crystal in the monostable mode. 

[0012] Moreover, the frame period which displays the predetermined primary color of red, green, 
and the blue in a color display control means like this invention, While establishing the black 
display frame period which performs a whole surface black display between the next red, green, 
and the frame period that displays other primary colors of the blue By carrying out lighting 
colour switching lighting of the back light by making the period for two frames of a black display 
frame period and a primary color display frame period into one period Both primary color image 
display and a black display can be displayed by vertical scan writing, and even if it is each pixel 
Rhine of what kind of location, the whole of the display time can be made equal. 
[0013] moreover, this invention — like — a color display control means — the write-in drive of 
each picture signal — the time — all pixels — setting — The black display signal level 
impressed to liquid crystal during a black display frame period, and the front stirrup of a black 
display frame period During a next primary color display frame period, When making it the primary 
color picture signal electrical potential difference impressed to liquid crystal become [the 
absolute value ] equal the relation of reversed polarity, a residual DC voltage component can be 
prevented from remaining in liquid crystal. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
using a drawing. 

[0015] Drawing 1 is drawing showing the configuration of the liquid crystal equipment concerning 
the gestalt of operation of this invention. In this drawing, 1 is liquid crystal equipment and this 
liquid crystal equipment 1 is equipped with the liquid crystal display panel 2 which does not have' 
the color filter, and the back light 4 which has the field-like luminescence side 3 which emits 
light with R(RED) G(GREEN) B (BLACK) each primary color to that tooth-back side. 
[0016] Here, this liquid crystal display panel 2 consists of an active-matrix configuration, and the 
ferroelectric liquid crystal in the monostable mode which is high-speed response liquid crystal as 
liquid crystal is used (henceforth referred to as FLC). in addition, this FLC — response speed — 
the speed of response of the level near a level scanning interval quick (hundreds of 
microseconds - several ms) usually (based on the number of configuration pixels, driver voltage, 
etc. of a panel) — an owner — it is a thing the bottom. 

[0017] On the other hand, drawing 2 is the sectional view of liquid crystal equipment 1, and the 
confrontation electrode glass substrate of the liquid crystal display panel 2 and 5b of 5a are FLC 
by which a TFT glass substrate and 6 were pinched between substrate 5a of the pair which 
these-counters, and 5b in this drawing. Here, the scan line electrode and the information Rhine 
electrode are formed in TFT glass substrate 5b, and the pixel 7 which consists of TFT, a pixel 
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electrode, and auxiliary capacity is further formed in these intersections. 

[0018] moreover, FLC6 of each pixel .7 — these TFT(s), a pixel electrode, and auxiliary capacity 

being the so-called — an active-matrix drive is carried out. In addition, in drawing 2 ( the 
sequential scan drive of the liquid crystal display panel 2 is carried out toward right-hand side 
(arrow-head S1 direction; considerable from drawing 1 to the bottom) from left-hand side. 
[0019] Drawing 3 is the sectional view (the liquid crystal screen vertical direction cutting) 
showing the structure of the back light 4 of liquid crystal equipment 1, and this back light 4 is 
using four RGB each, a total of 12 primary color fluorescent lamps (cold cathode tube) 31 R, 31 G, 
and 31 B, U ditch type diffuse reflection plate 32, and the diffusion plate 33 as the base element 
[0020] Here, since four RGB primary color fluorescent lamps 31 R, 31 G, and 31 B are arranged for 
every [ each ] primary color, RGB primary color side-like luminescence of a colour switching 
mold of them is attained according to the light reflex of the diffuse reflection plate 32 and the 
diffusion plate 33, and a dispersion operation by carrying out sequential lighting of these [ four / 
every ] for every color collectively. 

[0021] By the way, as each of these RGB primary color fluorescent lamps 31R, 31G, and 31B 
were shown all pver drawing, it has the colour switching lighting circuit 40 which consists of an 
inverter 42 and the high-pressure switch 41, and colour switching actuation of back light light 
has come be made to arbitration with the timing control signal from the timing controller 
mentioned later. In addition, in such a configuration, since an inverter 42 should just change the 
high-pressure switch 41, yyorking, it becomes there are also fewJoad effects. of an inverter and 
possible for them. high-speed to lighting color change it 

[0022] On the other hand, drawing 4 is drawing showing the configuration of the drive system 
which drivesithe liquid crystal display panel 2 and a back light 4, and in this drawing, 11 is an 
information line driver and transmits an image display signal. to each pixel 7 through the 
information Rhine electrode 22. Moreover, 12 is a scan line driver and. drives each TFT23 on a 
scan line through the scan line electrode 21. ? ^ l 

[0023] Furthermore, the liquid crystal drive signal generating circuit which generates the liquid 
crystal driving signal which 13 mentions later, 14 is a timing controller which is. a color display 
control means, the control signal from this timing controller 14 — being based — each level 
Rhine, pixel (1-pixel train horizontally located in a. line) of the liquid crystal display panel 2 —/the 
scan line driver 12 — the scan line electrode 22 and every, while carrying out the sequential 
scan drive through TFT23 Each image display signal is supplied to each information Rhine ■ ... ■ 
electrode 22 of each level Rhine pixel through the information line driver 1 1. ,i. 
[0024] Moreover, synchronizing with such image display signal write-in actuation, a back light 4 
is also switched to the luminescent color corresponding to this write-in image display .signal 
(primary color) by the colour switching: lighting circuit 40 so that it may mention later. 
[0025] In addition, the clock added from the outside, shown. all over drawing, a control signal, and 
a temperature control signal are.the things from the multiple-unit-pohtrol circuit centering on . 
non-illustrated MCU (control microcomputer). Moreover, about a digital RGB picture signal, it is a 
primary color picture signal after the serial conversion with. a personal computer and video 
equipment which is a thing from a non-illustrated interface circuitry too, and performed read-out 
from an image frame memory in order of RGB for every frame. t 

[0026] By the .way, jn the drive system of such a configuration, the scan line driver 12 carries 
out the sequential scan drive, of each level Rhine pixel of the liquid crystal display panel 2 
through the scan Jine electrode 22 and each TFT23 with the control signal from the timing 
controller 14 first^And the information line driver 11 supplies each image display signal to each 
information Rhine electrode 22 of each level Rhine pixel suitably at coincidence in this case. 
Consequently,, an image display signal level is supplied to each pixel electrode, and the response 
and display action of liquid crystal corresponding to this happen. 

[0027] Furthermore, synchronizing with such image display signa| write-in actuation, a back light 
4 is also switched to the luminescent color corresponding to this write-in image display signal 
(primary, color) by the colour switching lighting circuit 40. 

[0028] Next it explains in more detail about the method of driving such liquid crystal equipment 
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[0029] The drive system of the liquid crystal display panel 2 with the control signal inputted from 
the information line driver 11, the scan line driver 12, the liquid crystal drive signal generating 
circuit 13, TFT23, and the timing controller 14 Although the sequential scan drive of each pixel 7 
is carried out toward right-hand side from left-hand side as shown in drawing 2 First, the write- 
in scan of a black status signal (it is the thing using the description in the FLC mode used with 
the gestalt of this operation of a black status signal, and mentions later for details) is performed 
by one frame one by one for every level pixel Rhine. Next, the write-in scan of R primary color 
picture signal is performed by one frame. 

[0030] the degree — black and a degree — G. primary color and a degree — black and a degree 
— B primary color — while repeating a black display and primary color image display for every 
[ .... and ] frame — serial — every ** frame — RGBRGB ... and a color order — - next, each 
primary color picture signal is written in. 

[0031] And synchronizing with such a frame sequential drive, a back light 4 also carries out 
sequential lighting by the primary lights corresponding to each RGB primary color picture signal 
under liquid crystal display panel drive. For example, the black display image of a front frame 
expresses with drawing 2 signs that it is rewritten by G primary color image, and the back light 4 
is also illuminating with G light 

[0032] Drawing 5 is the timing chart of the image display by the writing of each primary color 
picture signal of such a liquid crystal display panel 2, and a black status signal, and the lighting 
colour switching of a back light 4. As shown in this drawing, the back light 4 changes the 
sequential lighting color so that same color luminescence may be carried out with the primary 
color of this primary color image display synchronizing with this by making two frames of the 
black display by the black status signal writing to the liquid crystal display panel 2, and its next 
primary color image display into one period. In addition, in this example, the frame period is set 
as 360Hz (that is, 1/360sec) of 6 60Hz usual times. 

[0033] In addition, although the seal of approval of the black status signal is carried out with the 
gestalt of this operation before carrying out the seal of approval of the primary color picture 
signal, as mentioned already, FLC is reset by this signal (it is return of home POJISHONHE of a 
liquid crystal molecule, and becomes a black display). 

[0034] By the way, although the monostable mode is adopted with the gestalt of this operation 
as mentioned already, the conceptual diagram in this mode is shown in drawing 6 . Here, in this 
drawing, P and A express the polarization direction of the polarizer of a cross Nicol's prism, and 
an analyzer. Moreover, 8 expresses the FLC molecule typically, and the sense of the molecule in 
alignment with P is the direction of a monostable condition (home position), and it will be in a 
black display condition. 

[0035] And if it writes in this FLC and the seal of approval of the electrical potential difference 
Vw is carried out, an FLC molecule will be carried out an include-angle thetaa tilt Here, since 
this tilt angle thetaa is decided by balance of the spray elasticity of an FLC molecule, and the 
driving force by Vw, it becomes Vw and the-like-proportionally relation to a saturation value. 
Therefore, transmitted light reinforcement also has the-like-proportionally relation mostly with 
Vw, and becomes possible [ displaying the halftone of a shade with the value of Vw ]. 
[0036] On the other hand, in order to lose the effect of the writing on a degree after writing, it is 
desirable to return an FLC molecule to a home position, and, for this reason, it is carrying out 
the seal of approval of the predetermined black display electrical potential difference Vr (an 
absolute value is equal at Vw and reversed polarity). In addition, since it is monostable, it is 
[ which is Vw ] more desirable to apply reverse voltage for returning early more, although only 
off returns. 

[0037] Drawing 7 indicates the relation of the optical response (transmitted light reinforcement) 
to it to be a liquid crystal voltage waveform in the active drive pixel in such the monostable 
mode. In addition, in this drawing, the time-axis location which shows Vw on a primary color 
image display seal-o-Papproval electrical potential difference, and shows Vr by the black display 
seal-of-approval electrical potential difference and t shows the counterelectrode (solid electrode 
on opposite glass substrate 5a) electrical potential difference in electrical potential difference, 
and is equivalent to liquid crystal seal-of-approval electrical-potential-difference zero. 
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[0038] moreover, TG — a scan line selection period, i.e.; every, — ON period of TFT is 
expressed and the sea! of approval of each signal level of Vw. and Vr is carried out to the liquid 
crystal of each pixel at.this TG period. And since TFT will be in ao opening condition after the 
seal of approval of these, signals is carried out, the electrical potential difference is mostly 
maintained to following Vw or following Vr seal of approval (although it is shaken and has the 
infl uence of .the spontaneous polarization of ** FLC, it can be made small by the thing which are 
strictly depended on a contiguity signal line and for which the so-called driveability of auxiliary 
capacity and TFT is designed more greatly). 

[0039]. Moreover, 1F express the frame period and make the black display. period and the IF next 
period the primary color image display period for the first 1F period with the gestalt of this , 
operation. And as mentioned already, the pair of a black display and primary color image display, 
is repeated in order of RGB. Here, the value of Vr has equal following Vw and following absolute 
value of a frame, and it is set up so .that it may become a reyersed-polarity electrical potential 
difference. That is, after writing it. in by one frame, using the. polarity-reversals signal, of a. 
primary colpr picture signal as a black status signal, original primary: color image ;•****, j s written 
in and displayed. 

[0040] Thereby, the effective VT product (effective voltage x time amount) concerning the liquid 
crystal layer of each pixel isi completely, canceled in a black display period and a primary color 
image, display period, and since the residual DC voltage component which has bad influences 
(printing etc.) on liquid. crystal becomes.that there is nothing, the dependability of disp(ay quality 
comes to. improve. remarkably. * ■ •.. . .... ,„ , v < " 

[0041] -And an effective display period become.s 50% (one half) exactly as compared with the . . 
usual liquid crystal panel by:taking .the approach of carrying out the sequential scan drive of a , 
black display and the primary color image display in this way.; Therefore, it changes -to the black 
display as were, typically shown in. drawing .8 as momentary imagp. display, and a. black viewing - J 
area exists at Vw seal-of-approval pixel Rhine bottom in the case of ia, primary color image i..,-. 
display frame, it changes to primary, color image displayi as Vw seal-ofrapprpval. Rhine falls and i 
the primary 'colorJmage display field, of a front frame exists at Vr .seal-.of-approval,pixel Rhine 
bottom in.the case of a : black, display frame and Vr seal-of-approval Rhine falls. Thus, the 
boundary of a black viewing area and a primary color-display flows toward the bottom from on 
the-screen Withthe verticalscan drive of Vw and Vr. • . ,^iit- -> ;\ 

[0042]- here — pixel Rhineon one of the upper limit of this black viewing area — Vw seal-of- 
approval (primary color picture signal, writing) location — similarlyjower limit pixel Rhine of this 
black ; viewing.areai supports Vr.seal-of-apprroval (black status signal writing). location. And as 
mentioned already*. primary color image display is performed for every primary color of ,RGB.,by ^ 
** frame sequential on . both sides of a black display frame, and while, each primary color frame, 
image-also carries; out a vertical scan beforehand behind that with the ; yerticai ; scan of this black 
viewing area as an actual! display, Jt changes to RGB, sequential and it goes. >.. 
[0043] Drawing 8 : is expressing and carrying out the moment the moment;the black display is 
exactly rewritten by R image, and G image are rewritten by the black display. Moreover, about 
drawing 2 , although it is a sectional view, the moment the black display is rewritten by G image' : 
is expressed. Moreover, since it has set as 360Hz as a frame period as mentioned already, even '. 
if such a black. display and primary colorimage display happen by turns, it has exceeded the. y 
flicker, limitation and faults, such as a flicker, are not generated at all ; . . \ 

[0044] Thus, with the gestalt of this operation, the black viewing area for one screen (one frame) 
exists exactly. And as shown in the timing chart of drawing 5 , in case the change of the colored 
light of a back light 4 changes from a black display frame.to a primary. color image display frame, 
it is changed to display image primary color and the lighting color of the same color. ■ . .. 
[0045] Therefore, when the display condition for every scan pixel Rhine of .that is.expressed with 
a timing chart, it comes to be shown in drawing 9 . That is, while the display time of each. primary 
color image.becomes one frame in every pixel Rhine location on a screen, the cross talk between 
each primary color frame image is not.generated at all by existence of a black display for one 
frame, either. , •: . . ... 

[0046] And by displaying both primary color image display and a black display by vertical scan 



http:/ / www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2005/04/13 



JP,10-254390,A [DETAILED DESCRIPTION] 



6/7 ^— V 



writing in this way, even if it is each pixel Rhine of what kind of location, the very good full color 
display which the whole of the display time becomes equal, and does not have brightness 
nonuniformity (vertical brightness sag) which was mentioned above is formed: 
[0047] On the other hand, drawing 10 is the timing chart of the drive of FLC6 of the liquid 
crystal display panel 2 and response actuation, and the lighting colour switching of the back light 
4 corresponding to it Although this is the timing chart which observed one level pixel Rhine, it 
expresses collectively [ this ] many actuation of a liquid crystal display panel and a back light 
mentioned already. 

[0048] Here, although Vr and Vw of the following primary color picture signal of a black status 
signal have accomplished the pair by the polarity-reversals signal of the same primary color 
picture signal as having mentioned the point being warned already, they are straddling the image 
display frame period and the next black display frame period of the primary color as a back light 
lighting period of a certain primary color. Here, in this way, about having attained to even the 
following black display frame, the lighting period of a back light is indispensable in order to 
maintain the display period of level pixel Rhine of the lower limit section so that especially clearly 
from the chart of drawing 9 . 

[0049] About carrying out the seal of approval of the Vr which, on the other hand, has the 
purpose which cancels the next Vw in DC with a black display before [ of Vw ] this The residual- 
phenomena (electrochemical phenomenon etc.) which may be generated with the primary color 
picture signal by which the seal of approval was carried out one frame before this Vr seal of 
approval There is an advantage of stopping almost influencing to this Vw writing that comes to a 
degree by making inverted Vr seal of approval (accompanied also by liquid crystal molecule 
reset) which was made from the following primary color picture signal (Vw). 
[0050] However, even if it makes it the frame drive of relation (Vw and Vr) contrary to the 
gestalt of this operation of this effectiveness being detailed, and making reverse sequence of Vr 
and Vw of making a pair in this way, and carrying out the seal of approval of the Vr of this black 
[ DC-cancellation-cum-] display of Vw after Vw, there is no big trouble. 
[0051] In addition, each liquid crystal driving signal of Vw and Vr is generated by the liquid 
crystal drive signal generating circuit 13, and is the signal (electrical potential difference) which 
incorporated temperature compensation, amendment of a gradation property peculiar to liquid 
crystal, etc. by the temperature control signal from MCU based on the digital RGB primary color 
picture signal inputted from the outside (refer to drawing 3 ). Moreover, this Vw and Vr are 
supplied [ both ] to each pixel through the same information Rhine electrode 22. 
[0052] by the way, it explained until now — as — a black display and each RGB primary color 
image display — alternation — and, although the effective display period serves as 1 frame 
period per 2 frame periods by carrying out by frame sequential and displaying a full color image 
(50% of effectiveness) In order that there may be no transparency loss by the color filter, while 
brightness (efficiency for light utilization) equivalent to the conventional liquid crystal panel is 
obtained synthetically, the uniform full color display image display of a vertical brightness sag 
which is not is attained. 

[0053] Moreover, since the driving method which cancels a part for DC electrical potential 
difference which starts a liquid crystal layer by a black display and each RGB primary color 
image display is taken, the write-in condition (Vw electrical potential difference) in a front frame 
does not influence the writing in the following frame, but where a very good image (especially 
animation) without so-called after-image and printing is stabilized also in prolonged actuation, it 
can obtain. 

[0054] In addition, although what is depended on the active-matrix structure and the active drive 
by TFT as a liquid crystal display panel was used in the gestalt of this operation for example, 
also about simple Matt Rix structure and the liquid crystal display panel of a passive drive It can 
completely treat similarly by using FLC in an especially high-speed type or the mode in which 
the frame period drive of at least 180~360Hz is possible (a rate several times the scan line of 
this frame frequency of this is the need for the drive rate of actual liquid crystal). 
[0055] Moreover, although many RGB primary color fluorescent lamps are fundamentally put in 
order and constituted as a back light, as a fluorescent substance of each fluorescent lamp, it is 
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desirable to use the thing of the afterglow for 1 or less ms type [ little ] as a putting-out-lights 
falling property because of each primary color image inter-frame cross talk prevention. 
Moreover, in constituting a back light, instead of a primary color fluorescent lamp, by making into 
the light source LED in which RGB primary color luminescence is possible, even if constituted 
with the same colour switching. lighting circuit, it does not interfere at all. 
[0056] 

[Effect of the Invention] As explained above, while establishing the black display frame period 
which performs a whole surface black display between primary color display frame periods 
according to this invention, both primary color image display and a black display can be displayed 
by vertical scan writing by carrying out lighting colour switching lighting of the back light by 
making the period for two frames of a black display frame period and a primary color display 
frame period into one period. By this, even if it is each pixel Rhine of what kind of location, the 
whole of the display time can be made equal, and the uniform full color display without a vertical 
brightness sag is attained. 



[Translation done.] 



http:/ / www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_eije 



2005/04/13 



THIS PAGE BLANK (usfto) 



JP,10-254390,A [TECHNICAL FIELD] 



1/1 ^— v 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] Especially this invention is equipped with a liquid crystal panel and the 
back light in which the red allotted behind this liquid crystal panel, green, and **** primary color 
luminescence are possible about liquid crystal equipment, and relates to what performs color 
display by performing RGB primary color image display by sequential [ for every frame ] serially. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. . 
3.ln the drawings, any words are not translated. 



MEANS 

[Means for Solving the Problem] The liquid crystal panel which arranged the information 
electrode and the scan electrode on the substrate of said pair in the shape of a matrix while this 
invention pinched liquid crystal to the substrate of the pair which counters, While, having the 
back lighfm which the red allotted behind this liquid crystal panel, green, and **** primary color 
luminescence are possible and driving said liquid crystal panel with sequential red, green, and a 
**** primary color picture signal said whole frame The frame period which is liquid crystal 
equipment which carries out lighting colour switching lighting of said back light synchrbnizing with 
said each primary color picture signal, and displays the predetermined primary color of said, red, . 
green, and the blue, While establishing the bjack display frame period which' performs a whole 
surface black display between said next red, green, and the frame period that displays other 
primary colors of the blue It is characterized by having the color display control means which 
carries out lighting 'colour switching lighting of said back light by 'making the period for two , 
frames of said black display frame period arid a primary color display frame period into one 
period^ r / ' ". 1 _ r , ."•■'«*","! \< ' 

[0008] Moreover, this invention is characterized by said color display control means forming said 
primary color display frame and a black display frame by writing in sequential aforementioned , 
each primary color picture signal and a black status signal along with said scan electrode. , ' 
[0009] Moreover, this invention is characterized by said color display control means making equal 
said black display frame period and a primary color display frame period. 

[0010] Moreover, the black display signal level with which said color display control means is 
impressed to said liquid crystaj for this invention during. said black display frame period, and the 
front* stirrup of this black display frame period are characterized' by m primary color 

picture signal electrical potential difference impressed'tb said liquid crystal the absolute value 
serve as reversed polarity equal in all pixels during said next primary color display frame period. . 
[0011] Moreover, this invention is characterized by sajd liquid crystal being a ferroelectric liquid 
crystal in the monostable mode./ . . 

[001 2] Moreover, the frame period which dispjays the predetermined primary color of red, green, 
and the blue in a color display control means like this inventipn, While establishing the' black 
display frame period which performs a whole surface, black display between the next red, green, 
and the frame period that displays other primary colors of the blue By carrying out lighting 
colour switching lighting of the back light by making the period for two frames of a black display 
frame period and a primary color display frame period into one period Both primary color image 
display and a black display can be displayed by vertical scan writing, and even if it is each pixel 
Rhine of what kind of location, the whole of the (display time can be made equaL 
[0013] moreover, this invention '• — like — a coior display control means — the write-in drive of 
each picture signal — 7 the time — all pixels - — setting — The black display signal level 
impressed to liquid crystal during a black display frame period, and the front stirrup of a black 
display frame period During a next primary color display frame period, When making it the primary 
color picture signal electrical potential difference impressed to liquid crystal become [the 
absolute value ] equal the relation of reversed polarity, a residual DC voltage component can be 
prevented from remaining in liquid crystal.' 
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[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
using a drawing. 

[0015] Drawing 1 is drawing showing the configuration of the liquid crystal equipment concerning 
the gestalt of operation of this invention. In this drawing, 1 is liquid crystal equipment and this 
liquid crystal equipment 1 is equipped with the liquid crystal display panel 2 which does not have 
the color filter, and the back light 4 which has the field-like luminescence side 3 which emits 
light with R(RED) G(GREEN) B (BLACK) each primary color to that tooth-back side. 
[0016] Here, this liquid crystal display panel 2 consists of an active-matrix configuration, and the 
ferroelectric liquid crystal in the monostable mode which is high-speed response liquid crystal as 
liquid crystal is used (henceforth referred to as FLC). in addition, this FLC — response speed — 
the speed of response of the level near a level scanning interval quick (hundreds of 
microseconds - several ms) usually (based on the number of configuration pixels, driver voltage, 
etc. of a panel) — an owner — it is a thing the bottom. 

[0017] On the other hand, drawing 2 is the sectionai view of liquid crystal equipment 1, and the 
confrontation electrode glass substrate of the liquid crystal display panel 2 and 5b of 5a are FLC 
by which a TFT glass substrate and 6 were pinched between substrate 5a of the pair which 
these-countersi and 5b in this drawing. Here, the scan line electrode and the information Rhine 
electrode are formed in TFT glass substrate 5b, and the pixel 7 which consists of TFT, a pixel 
electrode, and auxiliary capacity is further formed in these intersections. 

[0018] moreover, FLC6 of each pixel 7 — these TFT(s), a pixel electrode, and auxiliary capacity 
— being the so-called — an active-matrix drive js carried out. In addition, in drawing 2 , the 
sequential scan drive of the liquid crystal display panel 2 is carried out toward right-hand side 
(arrow-head S1 direction; considerable from drawing 1 to the bottom) from left-hand side. 
[0019] Drawing 3 is the sectional view (the liquid crystal screen vertical direction cutting) 
showing the structure of the back light 4 of liquid crystal equipment 1, and this back light 4 is 
using four RGB each, a total of 12 primary color fluorescent lamps (cold cathode tube) 31 R, 31 G, 
and 31 B, U ditch type diffuse reflection plate 32, and the diffusion plate 33 as the base element. 
[0020] Here, since four RGB primary color fluorescent lamps 31 R, 31G, and 31B are arranged for 
every [ each ] primary color, RGB primary color side-like luminescence of a colour switching 
mold of them is attained according to the light reflex of the diffuse reflection plate 32 and the 
diffusion plate 33, and a dispersion operation by carrying out sequential lighting of these [ four / 
every ] for every color collectively. 

[0021] By the way, as each of these RGB primary color fluorescent lamps 31 R, 31 G, and 31 B 
were shown all over drawing, it has the colour switching lighting circuit 40 which consists of an 
inverter 42 and the high-pressure switch 41, and colour switching actuation of back light light 
has come be made to arbitration with the timing control signal from the timing controller 
mentioned later. In addition, in such a configuration, since an inverter 42 should just change the 
high-pressure switch 41, working, it becomes there are also few load effects of an inverter and 
possible for them high-speed to lighting color change it. 

[0022] On the other hand, drawing 4 is drawing showing the configuration of the drive system 
which drives the liquid crystal display panel 2 and a back light 4, and in this drawing, 11 is an 
information line driver and transmits an image display signal to each pixel 7 through the 
information Rhine electrode 22. Moreover, 12 is a scan line driver and drives each TFT23 on a 
scan line through the scan line electrode 21. 

[0023] Furthermore, the liquid crystal drive signal generating circuit which generates the liquid 
crystal driving signal which 13 mentions later, 14 is a timing controller which is a color display 
control means, the control signal from this timing controller 14 — being based — each level 
Rhine pixel (1 -pixel train horizontally located in a line) of the liquid crystal display panel 2 — the 
scan line driver 12 — the scan line electrode 22 and every, while carrying out the sequential 
scan drive through TFT23 Each image display signal is supplied to each information Rhine 
electrode 22 of each level Rhine pixel through the information line driver 11. 
[0024] Moreover, synchronizing with such image display signal write-in actuation, a back light 4 
is also switched to the luminescent color corresponding to this write-in image display signal 
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(primary color) by the colour switching* lighting circuit 40. so that it may mention later. 
[0025] In addition, the clock .added from the outside shown all over drawing, a control signal, and 
a temperature control signal are the things from the multiple-unit-control circuit centering on 
non-illustrated MCU (control microcomputer). Moreover, about a digital RGB picture signal, it is a 
primary color picture signal after the serial conversion with a personal computer and video 
equipment which is a thing from a non-illustrated interface circuitry too, and performed read-out 
from an image, frame memory in order of RGB for every frame. 

[0026] By the way, in the drive system of such a t configuration, the scan line driver 12 carries 
out the. sequential, scan drive of each level Rhine pixel of the liquid crystal display panel 2 
through the scan line electrode 22 and each TFT23 with the control signal from the timing . , 
controller 14 first. And the information line driver 1 1 supplies each image display signal to each 
information Rhine electrode 22 of each level Rhine pixel suitably at coincidence in this case. 
Consequently, an image display signal level is supplied, to each pixel electrode, and the response 
and display action of liquid crystal corresponding to this happen. 

[0027] Furthermore, synchronizing with such image display, signal write-in actuation, a back light 
4 is also switched to the luminescent color corresponding to this write-in image display signal., 
(primary color) by the colour switching lighting circuit 40. , , - 

[0028] Next, it explains in more detail about the method, of driving such liquid crystal equipment 

[0029] The drive system of the liquid crystal display panel 2 with the control signal inputted from 
the information line driver 11, the scan line, driver; : 12, the liquid crystal drive. signal generating 
circuit 13 t .TFT23 ?l and the timing controller 14 .Although the sequential scan drive of each pixel 7 
is carried out toward right-hand side from left-hand side as shown in drawing 2 First, the write- 
in scan, of a black status signal (it is the thing using the j description in the FLC mode used with 
the gestalt of this operation of a black status signal* and mentions later for;details){is performed 
by one. frame one by one for every level pixel Rhine. Next, the write-in scan of R primary color ,, 
picture signal is performed by one frame. :.•»• , _ 

[0030] the-.degree ■ — black and a degree — G primary color and a degree — black and a degree 
— B primary color - — while repeating; a black display and primary color image display for every 
[ .... and ] frame — serial — every .** frame — RGBRGB ..; and a color order — next, each 
primary color picture signal is written jn. * i 

[0031] And synchronizingwith such a frame sequential drive, a back light 4 also carries out 
sequential lighting by the primary lights, corresponding to eiach RGB primary* color picture signal 
under liquid crystal display panel drive. For example, the black display image of a front frame 
expresses with drawing 2 signs that it is rewritten by G primary color image, and the back light 4 
is also illuminating with G light ' ;/ ; v > 

[0032] Drawing 5 Js the timing chart.of the image display by the writing of each primary color 
picture signal of such a liquid crystal display paneL2, and a black-status signal, and the lighting 
colour switching of a back light 4. As shown in this drawing, the back light 4 changes the. 
sequential lighting color so that same color luminescence may be carried out with the primary 
color of this primary color image display synchronizing with this by making two frames of the 
black display by the black status signal writing to the liquid crystal . display panel 2, and its next : 
primary color image display into one period. In addition, in this example, the frame period is set 
as 360Hz (that is, 1/360sec) of 6 60Hz usual times. 

[0033] In addition, although the seal of approval of the black status signal is carried out with the 
gestalt of this operation before carrying out the seal of approval of the primary color picture 
signal, as mentioned already, FLC is reset by this signal (it is return of home POJISHONHE of a 
liquid crystal molecule, and becomes a black display). - -> 

[0034] By the way, although the monostable mode is adopted with the gestalt of this operation 
as mentioned already, the conceptual diagram in this mode is shown in drawing 6 . Here, in this 
drawing, P and A express the polarization direction of the polarizer of a cross Nicol's prism, and 
an analyzer. Moreover, 8 expresses the FLC molecule typically, and the sense of the molecule in 
alignment with P is the direction of a monostable condition (home position), and it .will be in a 
black display condition. 
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[0035] And if it writes in this FLC and the seal of approval of the electrical potential difference 
Vw is carried out, an FLC molecule will be carried out an include-angle thetaa tilt Here, since 
this tilt angle thetaa is decided by balance of the spray elasticity of an FLC molecule, and the 
driving force by Vw, it becomes Vw and theHike-proportionally relation to a saturation value. 
Therefore, transmitted light reinforcement also has the-like-proportionally relation mostly with 
Vw, and becomes possible [ displaying the halftone of a shade with the value of Vw ]. 
[0036] On the other hand, in order to lose the effect of the writing on a degree after writing, it is 
desirable to return an FLC molecule to a home position, and, for this reason, it is carrying out 
the seal of approval of the predetermined black display electrical potential difference Vr (an 
absolute value is equal at Vw and reversed polarity). In addition, since it is monostable, it is 
[ which is Vw ] more desirable to apply reverse voltage for returning early more, although only 
off returns. 

[0037] Drawing 7 indicates the relation of the optical response (transmitted light reinforcement) 
to it to be a liquid crystal voltage waveform in the active drive pixel in such the monostable 
mode. In addition, in this drawing, the time-axis location which shows Vw on a primary color 
image display seal-of-approval electrical potential difference, and shows Vr by the black display 
seal-of-approval electrical potential difference and t shows the counterelectrode (solid electrode 
on opposite glass substrate 5a) electrical potential difference in electrical potential difference, 
and is equivalent to liquid crystal seal-of-approval electrical-potential-difference zero. 
[0038] moreover, TG — a scan line selection period, i.e., every, — ON period of TFT is 
expressed and the seal of approval of each signal level of Vw and Vr is carried out to the liquid 
crystal of each pixel at this TG period. And since TFT will be in an opening condition after the 
seal of approval of these signals is carried out, the electrical potential difference is mostly 
maintained to following Vw or following Vr seal of approval (although it is shaken and has the 
influence of the spontaneous polarization of ** FLC, it can be made small by the thing which are 
strictly depended on a contiguity signal line and for which the so-called driveability of auxiliary 
capacity and TFT is designed more greatly). 

[0039] Moreover, 1F express the frame period and make the black display period and the 1F next 
period the primary color image display period for the first 1F period with the gestalt of this 
operation. And as mentioned already, the pair of a black display and primary color image display 
is repeated in order of RGB. Here, the value of Vr has equal following Vw and following absolute 
value of a frame, and it is set up so that it may become a reversed-polarity electrical potential 
difference. That is, after writing it in by one frame, using the polarity-reversals signal of a 
primary color picture signal as a black status signal, original primary color image **** is written 
in and displayed. 

[0040] Thereby, the effective VT product (effective voltage x time amount) concerning the liquid 
crystal layer of each pixel is completely canceled in a black display period and a primary color 
image display period, and since the residual DC voltage component which has bad influences 
(printing etc.) on liquid crystal becomes that there is nothing, the dependability of display quality 
comes to improve remarkably. 

[0041] And an effective display period becomes 50% (one half) exactly as compared with the 
usual liquid crystal panel by taking the approach of carrying out the sequential scan drive of a 
black display and the primary color image display in this way. Therefore, it changes to the black 
display as were typically shown in drawing 8 as momentary image display, and a black viewing 
area exists at Vw seal-of-approval pixel Rhine bottom in the case of a primary color image 
display frame, it changes to primary color image display as Vw seal-of-approval Rhine falls, and 
the primary color image display field of a front frame exists at Vr seal-of-approval pixel Rhine 
bottom in the case of a black display frame and Vr seal-of-approval Rhine falls. Thus, the 
boundary of a black viewing area and a primary color display flows toward the bottom from on 
the screen with the vertical scan drive of Vw and Vr. 

[0042] here — pixel Rhine on one of the upper limit of this black viewing area — Vw seal-of- 
approval (primary color picture signal writing) location — similarly lower limit pixel Rhine of this 
black viewing area supports Vr seal-of-approval (black status signal writing) location. And as 
mentioned already, primary color image display is performed for every primary color of RGB by 
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** frame sequential on both sides of a black display frame, and while each primary color frame 
image, also carries out a vertical scan before and behind that with the vertical scan of this black 
viewing area. as an actual display, it changes to RGB sequential and it goes. 
[0043] Drawing 8 is expressing and carrying out the moment the moment the black display is 
exactly rewritten by R image, and G image are rewritten by the black display. Moreover, about 
drawing 2 , although it is a sectional view, the moment the black display is rewritten by G image 
is expressed. Moreover, since it has set as 360Hz as a frame period as mentioned already, even 
if such a black display and primary color image display happen by turns, it has exceeded the 
flicker limitation, and faults, such as a flicker, are not generated at all. 

[0044] Thus, with the gestalt of this operation, the black viewing area for one screen (one frame) 
exists exactly. And as shown in the timing chart of drawing 5 , in case the change of the colored 
light of a back light 4 changes from a black display frame to a primary color image display frame, 
it is changed to display image primary color and the lighting color of the same color. 
[0045] Therefore; when the display condition for every scan pixel Rhine of that is expressed with 
a timing chart, it. comes. to be shown in drawing 9 . That is, while the display time of each primary 
color image becomes one frame in every pixel Rhine location on a screen, the cross talk between 
each primary color frame image is not generated at all by existence of a black display for pne 
frame* either. ....... ; 

[0046] And by displaying both primary color image display and a black display by vertical scan 
writing in this way, even if it is each pixel Rhine of what kind of location, the very good full color 
display which the whole, of the display time iL becomes equal, and does not have brightness 
nonuniformity: (vertical brightness sag) which was mentioned above is formed... ^ 
[0047] On the other hand, drawing 10 is the . timing chart of the drive of ,FLC6 of the liquid 
crystal display panel 2 and response actuation, and the lighting colour switching of the back light 
4 corresponding to it Although this is the timing chart which observed one level pixel Rhine, it 
expresses collectively [ this ] many actuation of a liquid crystal display panel and a back light 
mentioned already. 

[0048] Here, although Vr and Vw of the following primary color picture signal of a black status 
signal have accomplished the pair by the polarity-reversals signal of the same primary color 
picture signal as having mentioned the point being warned already, they are straddling the image 
display frame period and the next black display frame period of the primary color as a back light 
lighting period of a certain primary color. Here, in this way, about having attained to even the 
following black display frame, the lighting period of a back light is indispensable in order to 
maintain the display period of level pixel Rhine of the lower limit section so that especially clearly 
from the chart of drawing 9 . 

[0049] About carrying out the seal of approval of the Vr which, on the other hand, has the 
purpose which cancels the next Vw in DC with a black display before [ of Vw ] this The residual- 
phenomena (electrochemical phenomenon etc.) which may be generated with the primary color 
picture signal by which the seal of approval was carried out one frame before this Vr seal of 
approval There is an advantage of stopping almost influencing to this Vw writing that comes to a 
degree by making inverted Vr seal of approval (accompanied also by liquid crystal molecule 
reset) which was made from the following primary color picture signal (Vw). 
[0050] However, even if it makes it the frame drive of relation (Vw and Vr) contrary to the 
gestalt of this operation of this effectiveness being detailed, and making reverse sequence of Vr 
and Vw of making a pair in this way, and carrying out the seal of approval of the Vr of this black 
[ DC-cancellation-cum-] display of Vw after Vw, there is no big trouble. 
[0051] In addition, each liquid crystal driving signal of Vw and Vr is generated by the liquid 
crystal drive signal generating circuit 13, and is the signal (electrical potential difference) which 
incorporated temperature compensation, amendment of a gradation property peculiar to liquid 
crystal, etc. by the temperature control signal from MCU based on the digital RGB primary color 
picture signal inputted from the outside (refer to drawing 3 ). Moreover, this Vw and Vr are 
supplied [ both ] to each pixel through the same information Rhine electrode 22. 
[0052] by the way, it explained until now — as — a black display and each RGB primary color 
image display — alternation — arid, although the effective display period serves as 1 frame 
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period per 2 frame periods by carrying out by frame sequential and displaying a full color image 
(50% of effectiveness) In order that there may be no transparency loss by the color filter, while 
brightness (efficiency for light utilization) equivalent to the conventional liquid crystal panel is 
obtained synthetically, the uniform full color display image display of a vertical brightness sag 
which is not is attained. 

[0053] Moreover, since the driving method which cancels a part for DC electrical potential 
difference which starts a liquid crystal layer by a black display and* each RGB primary color 
image display is taken, the write-in condition (Vw electrical potential difference) in a front frame 
does not influence the writing in the following frame, but where a very good image (especially 
animation) without so-called after-image and printing is stabilized also in prolonged actuation, it 
can obtain. 

[0054] In addition, although what is depended on the active-matrix structure and the active drive 
by TFT as a liquid crystal display panel was used in the gestalt of this operation for example, 
also about simple Matt Rix structure and the liquid crystal display panel of a passive drive It can 
completely treat similarly by using FLC in an especially high-speed type or the mode in which 
the frame period drive of at least 180-360Hz is possible (a rate several times the scan line of 
this frame frequency of this is the need for the drive rate of actual liquid crystal). 
[0055] Moreover, although many RGB primary color fluorescent lamps are fundamentally put in 
order and constituted as a back light as a fluorescent substance of each fluorescent lamp, it is 
desirable to use the thing of the afterglow for 1 or less ms type [ little ] as a puttingrout-lights 
falling property because of each primary color image inter-frame cross talk prevention. 
Moreover, in constituting a back light, instead of a primary color fluorescent lamp, by making into 
the light source LED in which RGB primary color luminescence is possible, even if constituted 
with the same colour switching lighting circuit, it does not interfere at all. 
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1. This document has been translated by computer. So the translation may not reflect the original 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the configuration of the liquid crystal equipment concerning the 
gestalt of operation of this invention. 

[Drawing 2] The sectional view of the above-mentioned liquid crystal equipment. 
[Drawing 3] Drawing showing the structure of the back light of the above-mentioned liquid 
crystal equipment. 

[Drawing 4] The block diagram showing the configuration of the drive system which drives the 
liquid crystal display panel and back light of the above-mentioned liquid crystal equipment 
[Drawing 5] The image display of the above-mentioned liquid crystal display panel, and the timing 
chart of back light lighting colour switching. 

[Drawing 6] The conceptual diagram in the monostable mode FLC used for the above-mentioned 
liquid crystal display panel. 

[Drawing 7] Drawing showing the liquid crystal voltage waveform impressed to Above FLC, and 
its optical response waveform. 

[Drawing 8] The mimetic diagram showing the display condition of the moment there is the 
above-mentioned liquid crystal display panel. 

[Drawing 9] The timing chart of the display condition in each level pixel Rhine of the above- 
mentioned liquid crystal display panel. 

[Drawing 10] The picture signal writing of the above-mentioned liquid crystal display panel, a 
liquid crystal response, and the timing chart of back light lighting colour switching. 
[Description of Notations] 

1 Liquid Crystal Equipment 

2 Liquid Crystal Display Panel 

3 Field-like Luminescence Side 

4 Back Light 

5a Confrontation electrode glass substrate 
5b TFT glass substrate 

6 Ferroelectric Liquid Crystal (FLC) 

7 Pixel 

8 Ferroelectric Liquid Crystal (FLC) Molecule 
14 Timing Controller 

21 Scan Line Electrode 

22 Information Rhine Electrode 

23 TFT 

31 RGB Primary Color Fluorescent Lamp 

40 Back Light Colour Switching Lighting Circuit 
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[Drawing 2] 
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[Drawing 6] 
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[Drawing 7] 



Vr(=-Vw) 



' — V 



[Drawing 8] 
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[Drawing 10] 
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[Drawing 9] 
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